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© Coffee cm 
shell of coffee 
■ droplet of coffe 

They are 
of coffee oil and 
instant coffee and/or 
are added to inni |nt 
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r arjd/ 
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a and procvae for their mantifactuf 



lea are described, oomprtalng a hard* ied 
/or cottae auttttrtute solid n aurrounefng 
oil containing coffee aroma- 

by contacting particles of an emu if on 
romatic coffee d( all 1 1 ate with partlclf ; of 
coffee a ubfttltuta powder. The capa I 
coffee or an Inetant-coHee aubatttu o 
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Coffee < :apsales 



The invention relate 
varioup processes for thei 

\s it is generally d 
principles of freshly roas 



5 extract prior to drying, t lese aromatic s have been com- 



bined 



with dried extracts. 



an emulsion with coffee oi l» Even when the aromatized 



dried 



coffee is stored in 



the aroma is gradually dis 



10 after 



the container is ope led most of it ie lost* 



instant 



as a 
in 

but 
into 
capsul^b 
cof f e 
aroma 
a re 



provides 
coffee 
dropleit 
"coffee 
les c 



TITLE MODIFIED 
see front page 



to coffee capsules and to 
production. 

.ff icult to retain the aroma 
ed coffee in a liquid coffee 



cof Eee 



ha /e 



Encapsulation of 
means of holding this 
coffee* Gums 
amounts to the 
ctloffee. Coffee powdex 
s filled with coff 
aroma . In both cascjs 

is rather low and 

high proportJjbn 



12 tively 



for example by spraying as 



sealed containers , however , 
>ipated so that not long 



aroma has been investigated 
aroma for long periods of time 
been used for that purpose 
introduction of extraneous matter 
has also been used to prepare 
i solids Impregnated with 
, the amount of encapsulated 
s necessitates the addition of 
of capsules to instant coffee, 



The invention, whict 
coffee capsules 
and/or coffee subst 
of coffee oil con 
capsules" is used 
intaining coffee aroxfa 



aims to overcome these drawbacks f 
Comprising a hardened shell of 

itute solids surrounding a 
tjaining coffee aroma. The term 
for convenience , denoting capsu- 
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Tne coffee capsules ac cording to the Invention may 



have a vatriety of dimensions 



5 (6-8 Mesh 



an averacre diameter of 250-6C 0 ym in round figures (30-60 
US Standcird Mesh) up to 2.25-3,35 mm in round figures 



) 



10 




ranging for instance from 



15 



water th 
15 to 30 
stirring 



20 



Analyses have shewn that the capsule shell or 
wall is Highly impervious, pi Dviding for long-term aroma 
retention. It appears that tt e larger are the capsules 

impervious are theijj walls and thus they contain 
amount of aromatized oil. The aroma strength is 
for as long as sever months without any apparent 
on of quality. Capst le wall thickness may vary, 
the average from abc at 0.1 to 0.4 mm f and is 
generally dependent on the capsule size. The intact cap- 
sules ha|e essentially no email, but on addition of hot 
y break down and release aromati2ed oil within 



s, and are complete. 



A strong burst of e roroa is given off. The same 



effect ±b produced when the c apsules are crushed between 



the fingers or broken with a 



4 



step is 
highly 
criterio: 
coffee 
25 oil con 
tent, 
whereas 
the emu 



the preparation of 
he preparation of a 
desirable for forming 
is the proportion 
stillate utilized , 1 
t, with a correspoi 
ly limits the ax 
lower oil content 
becomes more 



dissolved in 90 s without 



4 

tilnl 



serious: 



liion 



30 as 80 % 
rably 50 
and/ or 



JA practice , emulsion J with oil contents as high 
jjmd as low as 30 % bj weight are suitable, prefe- 
% or below. Such emJlsions may be pressurized 
sprayed without break* own . 



spoon . 

the capsules, the initial 
stable emulsion, which is 
a good capsule. The first 
< f coffee oil to aromatic 
earing in mind that a higher 
dingly lower distillate con- 
ount of aroma in the capsule, 
i pproaches the limit at which 
to prepare. 



did ficult 
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which the emulsion 1b prepared 
and stored is a significant factor as it becomes less 
stable when the temperature rises. Thus preferred tempe- 
s are within the rai ge of 20 and 40°C, for instance 
jemperature. The incorporation of coffee solids into 
the eijmlsion is not advise ble since the resulting capsules 
have ljmaller cavities and 
less aroma* 



powder 



be incorporated as such 



A heat 
drying 
powderf 
room 
few d 



contain less oil and consequently 



Preparation of capsules from the emulsion may be 
carried out using a numbei of techniques. For example, 

allowing droplets of emulsion to 
fall into the surface of line instant coffee and/or coffee 
substitute powder. By agitation of these droplets in the 
capsules are formed, which after separation may 



:o an instant coffee powder. 



In a variant r the ctpsules are dried after the 
initial coating of the drc ? let with the fine coffee powder, 
lamp may be used for that purpose. Alternatively, 

1 lowing the fine instant coffee 
to absorb water fro a the emulsion and shell at 
temperature over a period of time, for instance a 



This technique 
3.35 fl#u) which have 
amounts of aromatized oil 



ion 



emu Is 
coffee 
2.35 

used, 
capsulfe 



men 



yiel Is 



imperv Lous 



rather large capsules (2.25- 
walls and contain large 
/ithin their interiors. 



Smaller capsules ma r be prepared by spraying the 

of oil and distil Late onto agitated fine instant 
powder. Various siz :s of capsules, from 420 ym to 
may be obtained, lepending on the spraying device 
These capsules desiccate faster than the 2.35-3.35 mm 
s, from 1 hour to overnight for the larger size. 
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the emulsion ail 50°C, -the capsules formed de- 
rap idly , within miilutes of their formation. 



In another variant, Ipermitting for very accurate 
control, of the size of the finished capsules f the emulsion 
is fro;:en, at -80°C for im tance, and ground, and the 
particulate frozen emulsioi is added to fine instant 
coffee powder. In a pref en ed embodiment, the frozen emul- 
sion pilrticles are exposed to water vapour before contac- 
ting w;lth the powder, to p3 oduce an external coating of 
liquid water thus forming i Irm capsules. 



It has been observec 
occurs when the emulsion 
bed of fine instant coffee 
being absorbed from the 
For instance, a % moisture 
dried viithin a matter of 



appear to be critical facte rs as long as the powder is not 
too coiLrse. Typical particle dimensions for fine instant 



powder 



solids 



The si2e of the fine 
extract powder, as well as 



that the actual encapsulation 
particles are placed inside a 
powder, with excess moisture 
caj sules by the surrounding powder, 
capsules may be formed and 

by using powder at 50°c. 



mi nutes 



coffee or coffee substitute 
its moisture content, do not 



a moisture content from l.£ 



are 60 ym (230 Mesh) 



The capsules may be 
in different ways. 



instan" 



to 150 vm (100 Mesh) with 
- 6 % by weight. 



combined with soluble coffee 



For example , the caj sules may be simply mixed with 

T coffee powder, involving simple occlusion of 

the capsules in the instan J coffee, preferably after 
screening, for instance thi ough an 8 Mesh screen (2.35 mm) 

of the final product may con- 
rceptible change in appearance. 



It appears that up to 20 % 
sist of capsules without p* 
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Advantageously, the capsul 
surface as this ens 



product , 



Alternatively, the 
ine particles produced 
extract, or which a 



the pe 
little 

and 60t) urn is preferred. 
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s have excess powder clinging 
res an even colouring of the 



:apsules may be agglomerated 

during apr ay-drying of 
e obtained by grinding „ 



The capsules may al io be mixed, in the production 
of frefeze-dried extracts , 1 rith concentrated coffee liquor 
prior l:o freezing and grin Ling. Using this technique, the 
capsules should desirably : >e small and numerous enough for 



cent age broken or d imaged by the grinder to be of 
significance. An average capsule size between 250 



The level of capsul 
may vary within wid 



incorporation into instant 
s limits, but Is typically from 



1 to 1(0 %, depending on th i size of the capsules. As a 



general rule, the smaller 



:he capsules , the greater the 



proportion that may be inc irporated in instant coffee « 



As mentioned above, 
capsules according to the 
coffee in a number 
:r, a strong burst 



Instant 
hot 

repeated opening of the container does not affect the 
aroma 
give 



strength and quality 



invention: the ratios and 



instant coffee containing the 
Invention is superior to regular 
of aspects. On dissolution in 
af aroma 1© given off. Moreover, 



burst of aroma on c intact with hot water . 



The following examples further illustrate the 



and even the last spoon will 



percentages are given by weight. 
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preparation 
technique * 



propping 



Jfpratylng 



Freezing 



Ijieezing with 
frfceam treatment 



Drying 



self 



Lccaticn 
I. 50°C 



self 

heat l^fp 
"delayec drying n 
self des location 



self 
self 




Lticn 



* see below 



COMM£ STTS 



Size 



2.35-3.35 urn 



full range 
420 ym-2.35r*n 



1 irtn 
1 ran 



Axcroatized 
oil content 



35 % 
35 % 
35 % 
35 % 
35 % 
8-35 % 

8.35 % 
20 % 

20 % 



15 

coffee 
1 part 
ground, 
20 nizatlcfcn 
at 25 
24 hourfs 



Preparation of the emulsion 



distillate is 
of cotfee oil ( 
) with 1 part of a 
, this emulsion is 
No significant 



through. 
25 mixers) 
the 



distil 



Ex, 1 z An emulslfcn of coffee oil and aromatic 
prepax ad by shaking in a closed jar 
obtai led by extraction from spent 

coffee distillate* After homoge- 
llowed to stand and is kept 
br^kkdown is observed up to 



All other exampledl : coffee oil is recirculated 
three 1 cm stationa|ry mixing elements (static 
connected in serie^l at pressures up to 10 atm, 
late being slow l}fl added into the stream until 
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20 



25 



the 

The em 
is 



desired 



i 



wing d 



1:1 coffee oil 
lsion is kept at 25 
e after 72 hou 



notLceabl 



to distillate ratio is obtained- 
C and no significant breakdown 



s . 



Propping 
Ex. 1 and 2: 



The 



tapsulee are prepared by alio- 



Iroplets of the emulsion to fall from a Pasteur 
pipettk onto the surface of a bed of 150 ym (100 Mesh) 
fine coffee powder having 1 moisture content of 3 %, at 
an emulsion to powder rati* of 5 % (i.e. 1:20) . By agita- 
10 tion of the droplets in thjfc powder, capsules are formed 
which are dried by allowing the fine powder to desiccate 
the water from the emulsioA and shell at room temperature 
over a period of several d< iys (self-desiccation)* 

Ex. 3: The capsul. :s are dried within a few hours 
15 by allowing the fine powde: - to desiccate the water from 
the emulsion and shell at 



by ro 
rature 



have d 



temperature of 50 c. 



Ex. 4; 



The capsulis are dried within 1 to 2 hours 
toting the capsules i] l the fine powder at room teinpe- 
under a heat lamp. 



Ex, 



r 



veloped sufficently 



The capsuli ss are not dried and are separa- 



ted from the fine powder b; r screening after the shells 



for mechanical handling. 



Capsules are obtained whic, t have an excess of powder 
clinging to the surfaces w|iieh absorbs excess moisture 
(delayed drying) „ 
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5 with 



A flat s >ray of the emulsion ±s directed 
thra|ugh nozzle onto the surface of fine coffee powder at 



dist 



50°d 



10 



ground 



frozen 
cate 
capsiil 



to 



slon 
the 



20 



Spraying 



Ex. 6 ; 



ance of 20 cm. The 
the fine powder des 

Ex, 7 r Capsules 
preceding example, the f 
- They desiccate 
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capsules obtained by contact 
.ccate within a few hours . 

are obtained as described in the 
ne powder being maintained at 
minutes „ 



wit lin 



Freezing 



Ex. 8: The emul 



with dry ice in a 
particles to fine 
In just a slightly 
Les obtained by 
15 longter time is required 
ambient temperature. 



Ex* 9 



As in Ex 



particles are expos 
Fine powder, 

EXAM 



ion Is fast-frozen at -80°C and 
Waring blender. Addition of 
powder yields capsules with desic- 
onger time than comparably sized 

or spraying. The slightly 
o allow the capsules to warm 



dro )ping 



8, except that the frozen emul- 
d to steam before contact with 



IiES 10 AND 11 



Ex. 10: The caplules are prepared by allowing 
droplets of the emulsion! to fall from an eye dropper onto 
the -IstJtrf ace— of less thanl 10 0 um (140 Meeh) chicory powder 

pin, or minus 140 Mesh) having a 
i § at an emulsion to powder ratio 
% (I.e. 3:100). On igltation of the droplets in the 
powder, capsules are f or led which are dried by allowing 



(particle 
25 moisture 



of 3 



size below 100 
content of 5.3 



OfO 'A 
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15 



25 



the fine powder to desiccate 
and shell ^t room tempera t 
days (self-desiccation) . 



with a 
coffee 

size with a moisture conte 



and chicory solids 
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the water from the emulsion 
ire over a period of several 



Ex « 11 : The proced ire of Example 10 ±g repeated 
powder consisting o : a 5Q/50 mixture of soluble 



ess than 100 ym (140 Mesh) in 
it of 5.2 The emulsion to 
powder ratio is 3 I. The c ipsules have a hard shell and 
are practically indistingu shable from capsules produced 
10 from coffee powder alone. 1 



Example 



are 
amoun 
Table 



blended 



with a 
20 nally 



EXAMPLES 



L2 to 15 



Ex- 12 : Capsules p 



3C. The presence of t 
tically undetectable. 



Ex. 14 



coffee 
added 
tion t 
sence 
cally 



^- In an aggl wneration process for instant 

capsules prepared ks described in Example 6 are 

the fines which a :e recycled into the agglomera- 
er in the proporti ms given in Table I • The pre- 
Df capsules in the a rglomerated product is practi- 
undetectable • 



small 
added , 
30 centralted 



Ex , 13: The proced ire 



spray-dried coffee 
kmaller dimensions * 



epared as described in 
j powder clinging to the surface 
freeze-dried instant coffee in 



5 and having exces 
with a regular 
depending on the s Lze of capsules, and as shown in 

le capsules in the blend is prac 



of Example 12 is repeated 
ising capsules with proportion- 



capsules prepared as 
in the proportions 
extract just 



Ex, 15: In the preparation of freeze-dried coffee , 

described in Example 6 are 
set out in Table I, to the con- 
freezing. The capsules 



bef >re 



IfrO d 
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the 



become part of the froz 
normal way to obtal: 
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in mix which is then processed in 
freeze dried instant coffee. 



Capsule 
Dimensions 



420 - 600 ym 
600 - 850 ym 
850 Mm - 1.20 mm 
1.20 - 1.70 mm 
1.70 - 2.35 mm 
2 . 35 - 3 „ 35 mm 



Percent of capsules in 
instant coffee 



7.2 
4.6 
3.2 
2.3 
1.8 
1.4 
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CLAIMSi 



coffee 
drople 

d linens 

claim 



1. Coffee capsules 
and/or coffee eubst: 



comprising a hardened shell of 
tute solids surrounding a 



if of coffee oil conti ining coffee aroma. 

2. Coffee capsuled according to claim 1 having 
ons from 250 urn to J. 35 mm. 



comorises 
aromat 
ded in 



3- Coffee capsule* 
v/lth a wall 



according to claim 1 or 
from about 0,1 to 0.4 mm , 



t 



tiiicknc &a 



i. A process for i roduclng coffee capsules v/hicn 
contacting particles |f & stable emiLsicn of .coffee oil and 
c coffee distillate [with particles of finely divi- 
tant coffee and/or Jpffee substitute powder and 
the particles withlthe fine powder. 



coating 

5. A process acco 
fine instant coffee and/or 
agitated during contacting 



which 



6. A process acco; 
the particles of emu 



20 to con: 
to stesm 



ding to claim 4 in which the 
coffee substitute powder is 



ding to claim 4 or claim 5 in 
si on are in frozen state. 



7. A process according to claim 6 in which prior 
acting the frozen ewiuloion particles are exposed 



8. A process according to any one of claims 4 to 
7 in which the emulsion contains between 30 and 80 % by 
weight of coffee oil. 



9 . A process acco 
8 in w|hich the instant cof 
powder] has an average partp_cle 



:ding to any one of claims 4 to 
ee and/or coffee substitute 
size of 60 to 150 ym. 
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to any 

cof f eie 



10, A coinpositiclh comprising capsules according 
one of claims 1 tc« 3 and instant coffee or instant 
oubstitute. 



W d 



62 = SI (03M) 10 . 100 ■£ 



European Patent 
Offlca 



EUROPEA I SEARCH REPORT 



EP 79 10 2439 



C — gor y 



A 
A 
A 
A 



US - 



US - 



DOCUMENTS CON8IOEREP TO 



RELEVANT 



Citation 



ft - 3 989 852 (E. PA 



Claims 1,6,7; example 



A - 4 Q44 167 (M. JO 



et al.) 



Claims 1-4; example * 



US - 



A - 3 836 682 (S. XA3L0WSKI) 



* Claims 1-9; column 2, 



35 



CH - 



froh: 
• c 



FR - 



us - 



CA - 



FR - 
KATI 



-41 ; example * 



MER) 



Llnea 



A - 430 407 (H . MEtEjp- 
TcTTJ 

aim * 



A - 1 503 185 (UNILEVER) 
A - 3 419 399 (E ■ EflpLE) 



A - 637 021 (W. POWIRS) 



A - 2 164 618 (DES INTER- 
NAL RESEARCH) 



Thmvtimntmmrtt) report hw beon drtt* i up tor m* claim* 



to culm 



1-5,10 



1,2, 
4-6,10 



1.4-6. 
8, 10 



A 23 F 5/46 



CLASSlRCATfON Of THE 
APPUCAT10W (kit. CC 31 



TECHNICAL FIELDS 
S^ABCHFD (IntCI. 1) 



A 23 F 5/46 
5/48 
5/50 



CATEGORY OF 
CTTED DOCUMENTS 



Ki pfttautoriyr H > int 
A: tftCfinotoglctW bvc Icq round 
O: nori »ift—i d*»rfc>«rT» 
P: tm*miodl«t» document 
T: ihttOry or pflndpto umtorlytng 

Ifai Itt tuition 
£ bOfttUrting appMcttttofi 
D: document ctod )n th» 

■ppttotvdon 
L: cAxlion tor ofrm€ 



m*mb«r of V>« mitm p«»e«n 
corresponding document 



PtMfOfl 



The 



iague 



Omxm at oonyzmn ri 

19-1 



orf»>» — n h 

-1979 



DESMEDT 



!>6 fonrTlSCU.I 0«.7t 



St>0 d 



0£:S! (G3MII0 



100 £0 



